INTRODUCTION
Ultrasound imaging now forms an essential part of antenatal care around the world. The facility is now available in most government and private health facilities in developing countries. 1 Antenatal ultrasound is a safe technology that meets the WHO guidelines for the use of technology (1994) because it is scientifically sound, accessible, affordable and acceptable. 2, 3 The use of ultrasound in pregnancy has changed from just listening to fetal heart sounds (sonicaid) to detecting very small fetal morphological defects. Presently, increased sophistication in the ultrasound technology allows mothers to see their fetuses in 3D or 4D reconstruction on monitors and know their sex long before the child is born. 4 There is some concern, however, that there may be overuse of the technology; in a study of the utilization of sonography in a periurban health centre in Uganda, more than half of the scans were classified as inappropriate. 5 Another study in Canada revealed that in the ten-year period between 1996 and 2006, the number of ultrasound scans per 1000 pregnancies increased by more than fifty per cent, with the increase being the same for both low-risk and high-risk pregnancies; in that study the proportion of pregnancies with at least four ultrasound examinations increased almost threefold, with the increase being more pronounced among low-risk pregnancies. 6 The value of the use of ultrasound imaging for specific indications, such as detection of possible fetal malformation, placental localization and confirmation of multiple pregnancies, has been clearly shown. It helps with accurate assessment of gestational age, early detection of abnormal pregnancy, and fetal growth monitoring among several other advantages. 1, 7, 8, 9 It is also useful in the early detection and monitoring of the conditions that give rise to fetal and maternal compromise 9 and has become a useful adjunct to the management efforts of practitioners in this regard. In addition to the medical indications for antenatal ultrasonography some pregnant women have certain expectations of ultrasound examination; they may also want to or do actually have ultrasonography for various reasons. These include checking for fetal abnormalities, to see that all was normal, for their own reassurance, and assessing fetal growth. 10, 11 Others include checking for fetal viability, fetal sex determination, checking for number of fetuses, determination of gestational age and placental localization. 2, 7, 11, 12 Apart from the many medical benefits of antenatal ultrasound, the procedure is also known to have certain psychological effects. Generally, most mothers are happy when they see their fetuses on the monitor of the ultrasound machine, an indication of the viability of the pregnancy. There is a belief that it initiates bonding 2 . There is a fairly consistent reduction in levels of anxiety, depression, hostility and somatic symptoms after the ultrasound scan; it must be mentioned that the prospect of an ultrasound examination may increase anxiety levels beforehand and the reduction after the procedure reflects a return to baseline levels. 13 The negative side of ultrasound use is when there are significant morphological defects or other unexpected findings like multiple pregnancies which may have adverse effects on the mother 1, 8, 9 and may provoke an emotional crisis. 14 Ultrasound is one of the many technologies that were initially developed in affluent parts of the world but are now proliferating in the developing world. 1, 7, 8, 9 There are so many ultrasound centres in Ghana (in both private and government facilities) and antenatal care practitioners are equally increasingly referring their clients for ultrasound evaluation of their pregnancies. A lot is known about women's views on and experiences of this technology in the developed world but not a lot of work has been done to find out how this new technology is perceived by women in a developing African country like Ghana.
The aim of the study was therefore to evaluate how Ghanaian women who have gone through pregnancy and have had live births, perceive the use of the technology, and their assessment of the experience, of antenatal ultrasound scanning.
METHODS
This study was a cross-sectional study conducted between 25 th February and 16 th April, 2011 in three public health facilities in Accra, Ghana namely Korle Bu Teaching hospital, (the largest tertiary hospital in Ghana, in southern part of Accra), University Of Ghana Hospital, Legon (located east of Accra), and Ga South District Hospital, Weija (located west of Accra). Korle Bu Teaching has a yearly antenatal attendance of 49,000 with about 10,500 deliveries a year. Legon Hospital has an annual antenatal attendance of 1786 and conducts about 900 deliveries a year. Ga South District Hospital has a yearly antenatal attendance of 4800 and conducts about 1500 deliveries a year.
The total population size considered from the three health facilities was approximately 12,900 deliveries a year. Assuming an antenatal ultrasound rate of 70%, 1 , a margin of error of 5% and a confidence interval of 95% and using Epi info version 3.3.2 the approximate sample size for the study was 315 patients. We adjusted this figure for approximately 10% nonparticipation and 5% non-response and the new sample size worked out to be 400.
Simple random sampling technique was used to select respondents for the study after proportionally allocating the number of respondents that should be selected from each hospital based on annual deliveries of the various hospitals. We interviewed 30, 50 and 320 for Legon, Ga South and Korle Bu respectively. However we decided to stop after we obtained 337 patients who responded fully to the questions.
A total of 337 patients were interviewed; 25 from University Hospital, 40 from Ga South District Hospital and 272 from Korle Bu Teaching Hospital. These samples sizes were decided on based proportionately on the annual antenatal attendance in each institution.
The respondents were women who had just delivered at these health institutions and were waiting to be discharged. Only women who were able to carry their pregnancy to term and had healthy live babies were included. Respondents were selected using a simple random sampling method. Each morning patients who had carried their pregnancies to term and had delivered live babies in the preceding 24 hours were sequentially assigned numbers based on time of delivery.
A number of women from the different hospitals (7 from KBTH, 2 from Ga South, 1 from Legon) were randomly selected using computer-generated (Microsoft Excel 2007) random numbers each day. The nature of the study was adequately explained to those selected. Respondents who agreed to participate and signed an informed consent were interviewed using a semi-structured questionnaire with both open and close-ended questions. Once the required number of respondents for each institution was obtained the study ended for that site.
Information gathered from the women included, age and parity, gestational age at first ultrasound scan, occupation, educational level, marital status and assessment of the cost of the scan amongst others. Other relevant issues that were assessed included the following:
1. What motivates women to go for ultrasound scan during the antenatal period 2. What women's knowledge of uses/advantages and dangers associated with ultrasound use in pregnancy is and what information is provided by health care providers. 3. How women assess the ultrasound scanning experience in general. 4. How eager women are to know the sex of their fetuses and its effect on them.
The findings were then summarized into percentages and other ratios using Microsoft excel and SPSS 16 and the relevant conclusions drawn from them.
RESULTS
A total of 337 women were interviewed over the period out of which 25 were from University Hospital, 40 from Ga South District Hospital, and 272 from Korle Bu Teaching Hospital. None of the respondents selected refused to participate.
Demographic characteristics
The ages of the clients ranged between 16 years and 42 years; the mean age was 28.1(SD 5.2) years. The parity of the clients ranged between 1 and 8 with the mean parity being 2.1(SD 1.1). Most of the respondents, 236(70%) were married, 55(16.3%) were cohabiting, 45(13.4%) were single and one of the respondents (0.3%) was divorced. One hundred and thirty seven (40.7%) of the respondents had basic education, 96 (28.5%) had secondary education, 41 (12.2%) tertiary, 19 (5.6%) vocational and one respondent (0.3%) postgraduate education; 43 (12.8%), had not had any formal education.
One hundred and thirty-seven (40.7%) of the respondents were traders, followed by 87 (25.8%) were artisans, 40 (11.9%) were professionals and 17 (5%) were students; 38 (11.3%) were not in any form of employment. Eighteen respondents (5.3%) had other forms of employment like being porters, factory hands and house helps.
What motivated women to go for antenatal ultrasound
The women had had between 1 and 8 scans with a mean of 2.2 (SD 1.1). Three hundred and fourteen women (93.2%) had 3 or fewer scans ( Table 1 ). The mean gestational age at which the respondents had their first scan was 4.5 (SD 1.9) months; most of them, 177 (52.5%) had it before or around the fourth month of pregnancy. All of the respondents went for scans because they had been referred by a doctor or midwife. For most of these respondents, 183 (54.3%), the doctor or midwife indicated the reason for which they were asked to go for the scan. However 11 (3.2%) had additional scans without referral. Ten of these went for scans to confirm their pregnancy before booking and one went for it to check the presentation of her fetus. Three hundred and twenty-one (95.3%) of the respondents had the scan as requested because they felt it was a very important component of the antenatal care while the remaining 16 (4.7%) had the scan as requested but they did not consider it an important component.
Knowledge of the indications, advantages and dangers of ultrasound use in pregnancy
The two most common reasons for which respondents thought they were asked to go for scan were: to check the presentation of the fetus, 85 respondents (25.2%) and to assess fetal well-being, 79 respondents (23.4%). As many as 117 respondents (34.7%) could not indicate the reason for which they were referred for the scan. (Table 2 ).
The three most common perceived advantages mentioned by the respondents were, determination of the sex of the fetus, 85 respondents (25.2%), check the presentation of the fetus, 67 respondents (19.9%) and assess fetal well-being, 65 respondents (19.3%). Sixtyseven respondents (19.9%) could not think of any advantages of ultrasound use in pregnancy. (Table 3) None of the patients knew of any dangers associated with the use of ultrasound in pregnancy. For the vast majority of the respondents, 239 women (70.9%), the sonographer did not explain the procedure to them before the examination. Of the remaining 98 respondents (29.1%) who had the procedure explained to them by the sonographer 92 (93.9%) of these found the explanation helpful.
Only 89 respondents (26.4%) were allowed to ask questions during the scanning process. For 160 respondents (47.5%), the sonographer communicated the results of the scan to them at the end of the study; no such communication took place with the rest of the respondents.
Only 61 respondents (18.1%) were allowed to see their fetus on the monitor. Forty-six of them (75.9%) were excited about the experience, 4 (6.9%) found the experience reassuring, one (1.7%) felt more connected with their fetus, 4 (6.9%) could not clearly see the features of the fetus on the monitor and 3 (5%) did not understand what they saw. Two women (3.4%) were indifferent about what they saw.
The general impression of the scanning experience by 308 respondents (91.4%) was that ultrasound use in antenatal care was a good thing and should be encouraged. Twenty-nine respondents (8.6%) did not see anything positive about the scanning experience.
Asked if they had any general comments about the experience other than what had been asked already, thirty-eight women (10%) thought the scanning environment/atmosphere (both human and structures) was not friendly and 5 (1.5%) thought the environment (sitting area, scanning room and bed sheets) was not neat enough.
The rest of the respondents did not have any major comments. Only 26 (7.7%) respondents had their husbands with them during the scan. Asked whether they would want their husbands to be with them during ultrasound scan in their next pregnancy, most of the respondents 195 (57.9%) responded in the affirmative. Eagerness of women to know the sex of their fetus, its effect on them. One hundred and sixty of the respondents (47.5%) asked the sonographer for the sex of their fetus. For those who were told the sex of their fetus, 127 (79.3%) were happy with the sex they were told their fetus had, 20 (12.8%) were disappointed, 11 (6.7%) were indifferent and 2 (1.2%) doubted the results.
For 138 (86.5%), the sex of their baby at the time of delivery was the same as what the sonographer mentioned, while in the case of 22 respondents (13.5%) it was not. Out of the respondents who found out the sex of their fetus was different from what the sonographer said, 10 (47.1%) were happy because of successful delivery irrespective of sex, 7 (29.4%) were surprised at the turn of events and 5 (23.4%) were disappointed at the outcome.
DISCUSSION
Ultrasound technology is particularly important in antenatal surveillance in obstetrics where routine screening by ultrasound has become an integral part of antenatal care provision. The mean number of scans in this study was 2.2. This is identical to what was reported from Uganda 5 and comparable to the 2.6 in Nottingham, UK 15 and 2.55 in rural China 16 , but low compared to 5,5,6,6 and 5.9 reported from Syria, Hanoi (Vietnam) and Iran. 7, 9, 17 It may also be mentioned that whereas in this study less than a tenth (8.7%) of the respondents had 4 or more scans, in Hanoi two-thirds had more than four and a one-fifth had more than 10 scans. 9 Some of the reasons that may have accounted for the situation in our environment were that most of the women thought that the cost of having a scan was high and also almost all the scans were done at the request of the doctor or midwife. This is in contrast to the situation in Hanoi where 30% of women went for scans without doctors' or midwives' referral, just to reassure themselves that their fetuses were fine.
Again, while in general doctors in Ghana would usually ask for a scan in uncomplicated pregnancies only when necessary, in other countries doctors in both private and public institutions asked pregnant women to attend each antenatal visit with a new scan report. 9 It is also worth noting that all the women in this study attended antenatal clinic in public health institutions where there was no motivation for the doctors to overuse the ultrasound technology for their own financial gain as was the case in some facilities mentioned in similar studies in Syria and Hanoi. 7, 9 The mean gestational age for first scan for respondents in this study was 18 weeks (4.5 months). This is rather late compared to a mean of 11 weeks reported from Denmark 10 and 14.3 weeks from Nottingham (UK). 15 The late gestational age in this study may be explained by the fact that generally in Ghana pregnant women book for antenatal care between four to five months of gestation and goes to support the fact that most women in the study will have scans only when they have been asked to so do by their health care providers.
The three most common perceived advantages of antenatal ultrasound mentioned by the respondents, determination of the sex of the fetus, checking the presentation of the fetus, and assessing fetal well-being, are comparable to findings made in studies in Ibadan (Nigeria), Uganda and Tanzania. 2, 12, 18 It is significant to note, however, that whereas in studies in Karachi (Pakistan), Nnewi (Nigeria) and Japan detection of fetal abnormalities feature prominently among the top three uses of ultrasound mentioned by mothers 11, 19, 20 , in this study detection of fetal anomalies is much further down the order, with only about three percent being aware of it. This may be a reflection of poor knowledge of the occurrence of fetal abnormalities among the women.
The findings in this study suggest that there is inadequate flow of information from health care providers to the women concerning antenatal ultrasound. More than 45% of the women did not have any explanations given to them concerning the reasons for the ultrasound request. This is in contrast to the findings in Nottingham (UK) where for almost 85% of scans done respondents indicated that they had been provided at least one reason for the scan 15 . It is not surprising that in this study more than a third of respondents could not figure out why they had to have an ultrasound scan.
Even after the procedure almost 55% did not have the results explained to them by their doctors or midwives. This coupled with the fact that the sonographer did not communicate his/her findings to 52.5% of the women, suggests that more than half the women had no idea about the results of the procedure. It is possible that this lack of information may have accounted for the situation in which almost one in five of respondents did not appreciate any advantages of the use of ultrasound in pregnancy.
The experience of the ultrasound process itself could have been better: for most of the women (70.9%), the sonographer did not explain the procedure to them before the examination, less than one-fifth were allowed to see their fetus on the monitor (which had positive effects on most of them) and just a little over a quarter were allowed to ask questions during the process. Visualization of the fetus on ultrasound has been a source of pleasure, comfort and emotional reassurance for pregnant women 7, 10, 18, 21 and has been reported to enhance feelings of bonding between women and their fetuses 22, 23, 24 . Ghanaian women should not be denied these psychological benefits.
The lack of opportunity to ask questions during the ultrasound procedure has also been reported from Uganda where women's questions were either not re-sponded to or were responded to rudely. This lack of communication led to most of the women being dissatisfied with the person doing the ultrasound. 12 Communication between the sonographer and the client before, during and after the ultrasound examinations has been described as a major issue that influences women's ultrasound experience. This affects the client's cooperation during the procedure and her perception of the adequacy of the procedure at the end of the examination. 1, 7, 8 Many centres take the initial counseling of the respondents before the procedure for granted especially because the examination is non-invasive. 1, 7, 8, 9 This education or information provision has another important role in that without adequate counseling and assurance, respondents with ambivalent or negative feelings about ultrasound scan tend not to enjoy the examination. 7 It is important to mention, however, that in a systematic review comparing high feedback (in which women could see the screen and they received detailed explanations of the images) and low feedback (in which only the operator could see the screen and the women were told the results at the end) antenatal ultrasound, the findings did not show that women in the high feedback groups were more likely to choose very positive adjectives to describe their feelings after the scan. On the other hand they were more likely to act positively towards cessation of smoking and alcohol consumption during pregnancy. 25 One major reason for the deficiency in communication between sonographer and clients in the present study may be the large numbers of patients sonographers have to deal with in a day. Lack of information has consistently been reported to be associated with increased fear and misconceptions of ultrasonography 1, 26 and therefore every effort must be made by health care workers to provide adequate information to women before, during and after antenatal ultrasound.
At the antenatal clinics, ultrasound and its place in the management of pregnancy should be added to the antenatal education topics; doctors and midwives should clearly explain to women the reasons for requesting ultrasound scans; sonographers must explain the procedures involved in performing ultrasound scan as well as allow the women to see their fetuses on the monitor and answer their questions in a sensitive manner.
Although only 7.7% respondents had their husbands with them during the scan, fifty-seven percent of all the women would want to have their husbands with them when they have scans in their next pregnancy. Some women see ultrasonography as a way of getting their husbands involved in childbearing, to enhance not only the father-child bond, but also the marital relationship. 7 There is evidence that routine antenatal ultrasound scans has effects on the psychological well-being of both women and men 27 , and may also have significant effects on parental attitudes to each other and to the fetus 28 . It is possible that the very low attendance by fathers in this study may be due to lack of knowledge that fathers could attend the ultrasound procedure. This call for efforts to be made by centres that provide ultrasound services to make special arrangements to enable husbands or partners be present during the procedure.
Knowing the sex of the fetus has been documented as one of the major motivations for which women go for antenatal scans. 7, 8, 9, 18 Reasons assigned for wanting to know fetal sex have included the desire for a particular gender, the sense of relief if the sex of the fetus matched their preferences, and to enable adequate preparation for the coming baby in terms of shopping. 7,29,30. In societies with strong male preference fetal sex determination has been used for sex-selective abortions. 31 In this study 47.5% of the respondents wanted to know and were told the sex of their fetus. This is low when compared to 94.5% reported from Sokoto (Nigeria), and almost a hundred percent from Uganda 4,30 ; however, it is much higher than the 21.6% reported from Nnewi and 22.6% from Ibadan (both in Nigeria). 2, 19 In the present study, 86.5% of fetal sex determination was correct at delivery. This is low compared to reported accuracy of 99-100% for second trimester fetuses without malformed external genitalia. 32 It is significant to note that less than a quarter of those whose antenatal fetal sex assignment was different at delivery were actually disappointed. This suggests that even though Ghanaian women may want to know the sex of their fetuses, knowing that their babies are well, irrespective of the sex, is perhaps more important and reassuring to them.
The women in this study saw the ultrasound scan as an integral part of the antenatal care and thus considered it necessary for continuing attending antenatal clinic. This attitude may have been encouraged by the fact that none of them was aware of any dangers of ultrasound examinations, either to themselves or to their unborn babies.
It is important to note that about 10% of the clients thought the ultrasound scanning environment was not very friendly. This raises a cause for concern and it is therefore very important for managers of such facilities to ensure that they provide the right ambience and that members of staff exhibit the right attitudes towards clients who report for ultrasound scanning.
In spite of some of the negative experiences in the process of having antenatal ultrasound scan, most (91.4%) of the women saw the whole scan experience as a good one and were willing to go through it in their next pregnancy. It is possible that with a bit of effort to address the issues raised in this study almost all the women will want to have antenatal ultrasound scans in their next pregnancies.
Limitations of the study
It is possible that because only women with live babies were included in the study their negative experiences may have been under-reported due to the delight and excitement over the good outcomes to their babies.
